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Abstract

This study was on the effects of dietary stevia supplementation on feed intake,
growth performance and feed efficiency of suckling and weanling pigs. The split plot
in randomized complete block design was used in this experiment. Four levels of
sweetness were used, icentified as 0, 0.2, 0.4 and 0.6 percentage (diets 1, 2, 3 and 4
respectively), fed from suckling (7 days) to weanling (21 days). There were five litters
in each diet. Two male weanlings, average weight of litter, were selected, then set a
randomized design, with two feedings per sub plot treament. One male weanling was
fed basal diet 1 continuously, and the other was fed by allernating basal diet 2 and
basal diet 1 for 56 days. The result showed that sucklings {aged 7-21 days) preferred
diet 2 the most also, this diet resulted in the highest growth performance (216.85
grams per day), when compared to those fed with diet 1 (190.00 grams per day).
However, this difference was not statistically significant (P>0.05). The study also
revealed that feeding sucklings with diet 2 led to the highest level of daily feed intake,
equal to those fed with diet 3 (12.36 grams per day), when compared with sucklings
fed with diet 1 (6.93 grams per day). However, this finding was not statistically
significant {P>0.05). As for feed efficiency, it was found that sucklings fed with diet 1
were most efficient (0.034), compared with those reared with diet 2, 3, and 4 (0.060,
0.0682, and 0.062 respectively). However, this difference was not statistically significant
(P>0.05). In terms of the feed cost per 1 kilogram weight gain, the study showed that

the cost for feeding sucklings with diet 1 was the lowest (0.43 baht).

(5)




The experiment on the weanlings {aged 2i-56 days) showed that continuous
and alternating feeding had no effect on feed intake and growth performance of
weaned pigs fed with various levels of stevia supplementation in the diets. While the
result of various levels of stevia supplementation in the diet showed that weaned pigs
preferred diet 3 the most which, in turn, Jed to the highest growth performance (607.72
grams per day), when compared with those fed with diet 1 (419.07 grams per day).
The difference found in growth performance was highly significant (p<0.01}. Feeding
weanlings with diet 3 also resulted in the highest level of daily feed intake during the
investigation (747.62 grams per day), when compared to the weanlings raised with diet
1 (616.82 grams per day). This difference was highly significant (P<0.01). Regarding
feed efficiency, it was found, though of no statistical signiﬁcance {P>0.05), that
weantings fed with diet 2 were the best quality (1.43), when compared with those
reared with diet 1, 3 and 4 {1.48, 1.47 and 1.47 respectively). Investigations into the
feed cost per 1 kilogram weight gain showed that the cost for raising weanlings with
diet 1 was the lowest (18.49 baht), which was significantly lower (P<0.05) than that of
diet 4 {20.63 baht), but not significantly lower {P>0.05) than those fed diet 2 and 3
(18.64 and 19.91 baht respectively).

The study on the rearing of sucklings and weanlings {aged 7-56 days) revealed
that they preferred diet 3 the most thus, significantly leading to the highest growth
performance (418.02 grams per day), when compared to those raised with diet 1
(3565.05 grams per day) (P<0.01). Feeding sucklings and weanlings with diet 3
significantly resulted in the highest daily feed intake during the investigation (534.40
grams per day), when compared to those raised with diet 1 (440.78 grams per day)
(P<0.01). It was found that the feed efficiency of sucklings and weanlings fed with diet
2 was the greatest (1.21}, when compared to those fed with diet 1, 3, and 4 (1.25, 1.27,
and 1.26 respectively). However, the findings on the difference in feed efficiency were
not s;ati_stica]]y significant (15>0,O5). Finally, the study also showed that the feed cost
per 1 kilogram weight gain for sucklings and weanlings fed with diet 1 was
significantly lower (15.61 baht), when compared to the cost of those fed with diets 2,
3 and 4 ({15.71, 17.25 and 17.61 baht respectively) (P<0.05).
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fanesed (alcohol) way dadlsie (aldehyde) Whidiu Samnmntagiinasamaasay msuen
i ussafiovadlooau Gons) Aietwlnbmein e sand (5, 2531)
$oif (2538) e semase e Adhdthnasnasushiy ecepton) Tumsusade
daasine Gussmenansonild 4 s do
183t (sour) ieminlalasiaslonan (hydrogen fons)  TaEnasanmvie

- e v ow A P~ X ¥ aA
foefnsorifunmmdidumnlalasaulonan 13nnmettwenanaananimdige




2. 58l (salts) thanlanaufifiszquinanandeuiiashae) (ionized salts) lagfi
-~ + + o G A a - g Mya
ndowes Na' usy NH,  avbissénfign uufvssuasaausuassadaldd
o 1Y s
3. NI (sweet) mmmﬂhmqawmnqulaman% {hydroxy group} WINUmens,
hena (sugar), naslswasy (chioroform), Sanazad (alcohol), nsauals (amino acid) ey
= = ,l’ kY o
ndetneriia dndaiussaauauassanaulad
4. s (bitter) \ienmsngudamanyq (alkaloid) sz long-chain organic

molecule  dmlauduaznayauasseaa lda

2, $AAURIFEITIRNANNUINY

Merory (1968) Uy Bradley (1980) TWwW shstRNeMaiiud 5fusm
o t’z:: Vo = E [ IXY) & 1 1 S
tsenan lusmsdadiSuusn Gimsndarusniuomssmsdiuasdenuwvand fams
linasastuomnsdnliaes qenszaedifiosinlssemaliommafionsnhfugedn Genadia
=Y J ¥ A Yo o !
AnahiumaN ik sTNa TN lemanen lizm (auanalunwi 1)
nl (=) a{ o se.'/ G = =1

aafisemanhiufmudiueeinsnnsowmladiu 5 ia fa

1. Aroma @8 sssumeflinduney SlufRSedestuninan e’

2. Flavor & @137 Waamn@ Se8UffiBediadhiussnsde’

3. Natural aroma or flavor o wawdsmSamsafiaanitviadad uaswuata
TTINA

4. Nature-identical aroma or flavor A #rfiRdNvEMaELasIMEMW e
Wenrfusssnmd  usndaimiflonnasenannasssumn@viomsgannsimandt

= M o P M
5. Synthetic aroma or flavor fip @sfldsnanmsdaensimanil dwlng/ld

nndlanad




Aroma (volatile element)
or

Flavor (taste element)

Y

Flavor {product)

Natural Flavor Nature - Identical Flavor| |Synthetic Flavor

¥ l ) l '
Single Flavor Compound Flavor
(flavor substances) {complex formulas)

WA 1 e TRNaNNIT

fisn ;. dauasn Bradley (1980)

3, ﬂ'ﬁ‘lfz‘i’msz’f{aLﬂmﬁtﬁaLﬁam*mmﬁﬂummiagns

Fhufnriuid dedmmensgnamasbignanadisemaedon Seidiasn
Qm—gnsqmJ'é:Uumﬂmsﬁuﬁmumimﬁua’lmﬁuﬁﬂiznaué’aai’mqﬁummiﬁ@ﬁwawﬁﬁ@m
wawiu Sovibiangnafuawnsiditon dasmnbifueomfoutunsfwineas Soldsims
fmnduafifeniumadaensifsenmhfivlomngns @niml, 2528 ; flen uag
ook, 2538) vonamnis Wilaendsy meewdh  nwnassam@vasensSiBvinasemsti
onIIRIda s (Balch and Campling, 1962 ; Baldwin, 1980) e‘?}agﬂqnwzmauaumsiaﬂéu
wnazsamTlua s (wiadung uavgre, 2536 ; Lavorel et al, 1981) ownsfisissaas
vinbignafunmaseas (Cheeke, 1980)  ueiamnsfisewomsasrinlsansivanns i

(Hellekant, 1980 ; Panaiotov et al, 1978) I\’ﬂElLQW'I&E)E’Nﬁdh@ﬂﬂ‘m%‘ﬁauﬁumm?ﬁﬁiﬁ




i gaihrsmmanmbmaglassazgausnnnieuuaNUMEE] (Aumaitre, 1980 ;
Kornegay, 1977}
12 ﬁ;’ 1 & F= 9 A .
malfafnenaniin - Aenlidsadugasamsssgngninenliauisns
YW o v ] M oo o = 0 o v e Ao P
iwin 46 flonn  FeazlduadfgaddnmadamafiusgngnsfifussdBumafisans
il lgnansfudamdanibimaadnduladtn - dwemnsssgniuuasgnagm
feansniefasnafuannhivalugmsomsld  Swuhawneilfhdagnadenmhium
(Bradley, 1980 ; Robel, 1980 : Bauer et al., 1981)
t t oA W oie = AI (=)
Tnammsmsusiuasiagne  manddnaglifimadumafisansifivasluems
wiasfipmssihuiusigns vz iiummeluseasiuignadammdsmufoatiniu
o a A fL ' G st 5 flv ' a \lv a X
1 s afnenanhivadlusmssessignsiasiliats Wusignafivens aishu
S nidFundsnuaehafiesme (i, 2529 Bradley, 1980 ; Libal et al., 1988)

Zivkovic uavami (1980) 7w tummessasiuansiinduuasiisammild

h_

A &

anmsdenzimaad 3 oila FFemamsdrh SFN,, SUM,, uas PN, lugesemates
angnessEsgenslanmmMaasail wieamasenidu 4 gas Sl

1. gamuan (bisfumadinemanhfiv)

2. gnaefia SFN, 5461 0.06 wasiiue

3. goraiain SEN,, 366t 0.06 Waiidud + SUM,, 3¢éiu 0.05 wafidud

4, goalefise PNy 956 0.05 wasidud

YnMEARBNUT gngnafiidSummaReIeue, gandis SFN,, St 005
wlarsiud, gasisfin SFNg, 350 0.05 wWasiud + SUM,, 56 0.05 wofifiud uavgamaiy
PN, 3260 0.05 wlasifud SuSanaimsfifumie uacviiy 293, 299, 308 uas 313 niy
st e uasshinnindiRsdumdnsa iy 138, 164, 174 uay 162 ndustatu s
o auduldhangnanlausaiuenanifinliems 3 g Snommnsituads
dadheahumanhmindfaduedotougnianansi bildeiumsinemsnhivaduang
fahiflanassuemauanehamastife sifsadmesda (2>0.05)

wiadun$ uazgiie (2635) o Tummesanduas niuuassmnmlugas
avnagnanave . lnemamesasuisowseaniihi 4 g ot

1. neweruaw (biefumsingw

2. gorstefiu Ultrasweet pignectar 526111 0.05 wafidud




3. games Ultrasweet pignectar 556U 0.1 waiidud

4, gamef3s Pigor magnasweet 461U 0.02 wadidud

ANMINAREHLN Qnﬁmﬁ\lﬁ%umﬁmi@mmuqu, gmiﬁl,a’%m Ultrasweet
pignectar 3¢9U 0.05 way 0.1 wlofidud uasgfmﬁm’%u Pigor magnaswest @1 0.02
wlaffudansgazams fdmmawiandulawhify 0.494, 0532, 0525 way 0.521 Alan3uste
. tlssAnammns Wawnswhi 16, 158, 1.58 way 166 uastsmomnsiinwaisiatu
whifu 0.78, 0.84, 0.82 WAz 0.81 Hlaniude awedy wud Qnﬁnﬁ‘é’%uamwﬁm’%uﬂw
Tindwie 2 #in Ssarmasdydivladeti dsAvEmmnnslfomnimaasaninoemsi
ﬁuﬁia*‘a’uﬁﬂdwgnqﬂsﬂduﬁ‘lﬁ%ummimmm ubhidanedauamsanehamastiaudraglil

Heidheinymaddia (P>0.05)
4, nws‘lﬁmfammﬁsiumé’uﬁaLﬁmmmmﬁu‘lummﬁqnﬁ

nnmsfnnfuwnwun - Snsfmafioriussinemmhin ledlfihomans
wazmmbhenananrsbigasonnsilfdwmiudeegns  Iugmsewshiiiagsuamnsdaiiiany
e vielunsdlindmugnansivaln gnansisiaRvavmsiianmnsnlfhihmansosdsly
o a Mw A . > a Yo o o ] v GAw L e
awnsignansiuldl Feasdunsedumsivernslinaiuethed  witnseFefifidodatuii
Tunsdifimmieaflganmdasibigngnaviesdold  wenamsmslfhamammausyan
shena luasiurssgnadiumsiagausms iunasxe s fanadiumahiFalsenesiiosng
k ' Yom o d Y o 4
Wiugnald  enandsldfinsfndufnsdnsifioaioms el fsmmuliemmsgns - &
. o oa Voo 4 o 4 X
ayulwastanania wihwnuenfiefua b iugremmfiafisenashfivisssmsandsin
4.1 vhwnusasyseiuesng v
Faehalty (common name) : Stevia
%awqm&mﬂm% (scientific name) Stevia rebaudiana Bertoni.
Fanadt (family name) : Compositae
£ G & .:1 Pt a :ﬂl 2 n: 24 ioe oA GrooA g
vnvihief tuslrmmuenusrsind Golfumehomald wdsiiiadiuieiu
Washalutsameihnnds wazusda videsBmld  vvmudiudeiiuesmusssam

fBafn Kaa-he-e (Minhany) lessmiwiiog duaudnsamomluams  1e30fnuse




gaflundsnamnuni 400 9 wudn  Ghunts, 2529 ; Akaishi, 2526 ; Klages, 1951 ;
Flecher, 1956 ; Crammer and Ikan, 1986)
wfvoldgrbsngnbulsamelne  Taambhdsnssnadinte wendss
i Ieenhmamasonlgnifiescusmasmmn dunemalng) Swieasem  fall wel
t Ao Moy el | 5 a a = i 1 o s
2518 udinaedanlalsidond mmeimiivruansdydulaléaldigniasininea 500-
700 s bl wer 2521 Aaldfimahllgnuazmneiutathamsand ueamemilozes
K o a e =oa e A
ssunellneauisiagiin Gudiall, 2524 ; S3u8w, 2526 ; uh, 2526)
4.2 ANETATININGNUFNENIVME N
2 o oes G Mo o % =y o o o s
yofwvrulsnsnuiuliumnadnedamwetoussdn  dadluwanidians
' Va a A Hoa 0 ' 1
wyane  WAdmsen  bifindwl;iviean  deedesdaussdnudsmnadnnh
. & ' v
(flswa, 2524 ; ATy uasAtiy, 2625 ; WaDT, 2626 ; Tnws, 2529) Falumafiumpivo e
oM e =] | a 5 v Mo oM ¥ ax S Qiaa g ¥
Tnldenmmgeganrmdiulmeuwduoanean wiaadslignild  Fmafiul#isidae
fio @', 2631 ; wienda, 2532 ; i, 2636)
4.3 sswaudl lanvevau
q'\Lw 2y A c:nIV[ 3 . 4 a ,
snualennu vy a1 d@alalen  (stevioside) Bl diterpene
glycoside (Fauaaalumwd 2 1l et 1921 1oTimsemsiassistomsfidunalag The
Union Intemnationale Chimie (¥t uavaniy, 2625 ; fiswal, 2528 ; nénmsed, 2532) uly
s NS 8 sllemaiu fa stevioside, rebaudioside A, B C, D Uat E,
.
dulcoside A st steviobioside (DMWY, 2532 ; ey, uasynoeine, 2633) Moseting uay
Atz (1963) Twamdh afalnlee W diterpene glycoside sznansing a@iaas (steviol)
a 1 AnY M P et « Y M,
waeiinglod 3 wihe  sualoladlifingy S S aansnssiinhldhe
Taed uaveniy (2540) T aflalgrihiminliang 804881 ganedl ClL0, U
eemudinfushgaiiduariuihafilaladlsmmu  (threstold  value) oefluaw s 0002

wasiud laenbhwiin




!5 .. "

H,C ﬁ""OR1
0

awid 2 lassethavnsmss@ilaled wacaiBans

NSNLLNG a6 o a6t R, = B-D—Glucopyranosyl ester Wag R, = B~D—Glucopyranosyl-
(1 —* 2)-O.-D-glycopyranocside
@idens R, usr R, = -H

fian + |36 wagAnuy (2540) WAy Buckingham (1994)

PNl 1 r=1-% K : H & a: 1
Al wasaniy (2525) Maawn &lelmdiluaidemuedoeaniana  ue

FTMINTIENR (A WenT19f 2)

a i Aaa M  Fe oA A 9 IS
st 2 uRenifennausnadile e smueiiadus) daibemadusnasgm

HTUN amsmiaudfieyiihmansy
glase (anarsgma) 1 (W waseniy ,2526)
Tndion lanans 30 (vidh, 2538)

aitila e 300 (Tuf, 2526)
Tounens 350  (awm, 2528)

15 neohesperidine dihydrochalcone 2,000 (5w, 2528)

A - deulasanAde uasnniy (2526)
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ansnlaansbaasms Faiile s inonuwammesadunssshawasmmui s
Aeninfrasdanmimninemenasdainesas siminduszmsfiuennsvesdnnaanslsi
wiemnlas lifdaTnessriamameans midnnsssuediladorlinudiound m
dmnfsiudaumdumediadeumdinsilaeiinmenaizndyude Hiroshi Mitsuhashi
ey Akashi (T3, 2626)

4.4 wazasmsiadsmghunwluasnsgns

AW (2540) wawh lumamaasasiamamamlugasamrgngnvdmenus
Tnonmmasesalewnsaaniiu 6 gas il

1. gagenuas (e
gAIILAN + NIV 0.2 WosiGud aasgnsams
FOINIUAN + WML 0.4 WoSiFud asgnsoms

GOSN + MM 0.6 Wadud aagmIanns

oA e N

gRInIUAN + N w08 Wakidud sasgasams
nmesasdtgngnEmEuain 41 0 wuh ananaldueTges
LAY, qmﬁm’%mnﬁmqm 02, 0.4, 0.6 uag 0.8 Wosiudvasgasomns Sfanmadyfiu
lawhfiu 0.396, 0478, 0.434, 0.467 uar 0433 AlanSuepiu Ustdrsmwmslfamawihiy
1.92, 172, 1.84, 1.86 ung 1.77 flansudiofu Usamomaiifwadedo iy 0.76, 083,
0.80, 087 uaz 0.77 Alansudiatu eadet anfuldhgnanailisuemsfiatmeimom
#a 4 sueh SjLL%’JIﬁJJ'J'"IU’W?M%ﬂ"IWﬂ"Iil%ﬁ?%ﬁuﬁ:ﬂ%“?mmmiﬁﬁm%gﬂﬁa’fuﬁﬂ’hﬁﬂqwi
nuildomImunN usshgasa iR, 0.8 wasiud fualiadiiln
qafuernsaeasiianSudieuiugasmmsidSmmmssiuiug whhdenedouems
wanehannaifudaelsififemdomaatia (>0.05) LL@ié’mmﬂmﬁtytﬁﬂmaﬁ’maaf;mqﬂsﬁ
Esunmrgamaimmuitssdu 02 way 06 woddud dndgnanad dsugasenmsany

AaleINe RIS AT i (P<0.05)
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W 3
plabI R

1. n‘ifaﬁnwﬁzﬁumaamim%am:ﬂ’wmmﬁmmzﬁmﬁaﬂ%mmmﬁﬁﬁu masdule
wastsEAnSmwmI e wnvasgnanT wsztzgeaua uamIdmE N

2. Lﬁ:aﬁﬂﬁﬁxcﬁ’maamim‘%wqjﬁmmﬁmmsﬁmiaﬂ%mmmwﬁﬁﬁu maasdula
walsavBmwms Wemmunsgnmdmehuy WadimswAeugesens uavBadien 55

msWemsuu bisdugasams fusdugasams




UNdl 2

o g ad
286 aUngas LagIvNIsnaang

4 A
a g
e wazgUnsal
w §
1. daivanay

Tusrusgonsd Hemanaviadignanagnaes 3 madanfifennisignagnaes
s li-uaudisr  wanfuWaRiugeSan S 20 @san (180 ¢ enume) lasudas
psemsiignans 9 ¢h gngnmnénlesumsdamgminuasieinfusie anlilsunsai
fmin (uemslummamanuantt 25) 1,Laza:;ﬁ'1mmaim31§nfjﬂitﬁamq 21w luszoznds
yema gnoanes 3 medesgaidiiwiuinaaeslusssgemusdman 40 & e
Fame  dainasasidugnuentiuenm  Winlneiivhiy e swneiand S

BANGL

2. WENRN

::1 E] Mo a 1 o/ s 1 4
sfwuitdlurumeaad hannnlsnama sunausiuns Smiadestml Geellu
amwwiadssiunil uavauwidnasedignmnil 50 asenuaiue Whaom 48 Hls don

Y e i
Ussnaumanfvasigvmulduans i lummei 3

3. MM

DTINNTYIU 2 565 AD
gavi 1 laeshafhmdn emslumaadi 4)

goa 2 Winlwadhundn uaasluansed 4)

12
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gromanasgen 2 gen emoabidunkiSudllsiubidnn 2
wasidus unsillnmussha saemadaImIIBsnENTIEHEAUN UasMSmENNAT ARC
(1981) wnusih dwsumsAiensimasdiasgasamsanasgilduandilummid 5

3.1 IBMSNTEHNNINAGDS |
N GREI PGP TﬂHi%wél"sﬁnmm'ﬁﬂé’u‘lﬂné’umauﬁmqﬁumwﬁﬁwﬁuﬁ

& o c; SR s dl o Y s & sAar o e A L
L] ((NLLﬂ@ﬂWT]WW 3) Qd@]ﬂm‘lﬂ']‘iﬂwﬁ}ltﬂiimﬁ?mNﬁNﬂ‘]JWCy’IWJ']W’PNWmuﬂLGl‘iEFN\l’J

waisEtgasnwsnaclinaansligngnstiv

1 1
& s s =3

(n) wienAuawnsudavriedaylfudnduiug @) Wwimeausnawnsiogunaamels

£ as s 3 1
LN LLﬂ’]@NﬂﬂxﬂVIN

(0) Wavmauddsliwdmenednannsfiagln () gavheezlfammsfinaaaiah
nadlval wembidhiunduandanesfiia
AT 3 TURBUNSHENDWIINRID

fa0 - g¥ier (2529)




14

M9 3 drnlsznaumandanan o

dautlszneumatadl sedulngug (% as-fed basis)
Tt 91.65
Tuséiu 14.09
ot 373
daly 12.43
i 7.77
UAaLTEN 0.58
Wasnadasm 0.26
wissn Alaunaai/Mlands) 4,561.63

gd
4. NINaARY WazgUnTlaus

nsaveaasf ldmiugngnsssazgaus usasnaoamaasifuiiionante 2 wes
A ﬂ/‘: [ wa a1 é’ <t = d'

enaem 3w feanlindali@ 1 vhea 1 ne Awnsadluneauniensauan
svnesasillinsmesasiain 20 s dmdunsmeasdiuszosndmeusaiiunge 2
naviagiionante 45 wwles o 75 wudies  uevge 40 wfnms Aseli
vhdialusi@ 1 veto 1 nse AunsefhunuRuauaawmadin (plastic slat) fua9gaTINTIAY
= ar o oA ¥ ex { Yo @ o
fnesumuarsosiuys  Fmmnsmeasasioi 40 nse wananiidlensolaue Tour &

Tdowns gewana@niiuows winsdaimin gunsoidmiidaem §muasmamén




156

et 4 Fagauilidudmdssnanmsagasmmssnngm (§ash 1 uazgasf 2)

YHinaingRuarnsdnididnn,)

TilaIngiy pwnmnas  ansnesys  seniagduansdal
guugastt 1 qaisil 2 wwnn)’

Umneinuesuden 40.00 20.00 7.80*
lneuaaudun 19.00 38.93 4.10
Uaiu(ss% lafsfiv) 9.40 9.40 19.80
mndumdsiaasBnat st 13.50 10,55 7.70
Sudasamame 10.00 13.00 15.50*
Tadiu 0.30 0.30 72.00
vidlotin : 001 370.00*
WHUNH 6.00 6.00 44.00*
efane’ 0.60 060 170.78
yuthiunaubue 0.70 0.71 1.40
Aonfusminas 0.50 0.50 87.00*
7 100 100 -

NANARALLN/AN.) 12.68 12.22 -

wneig 1. FumenTanfuemsiasrenminlefividy dfn endhmenianRvisiaentit () i
mmfgennunuiagiuemmadniluswnematng Soriasem lugaadieugmen 2541
fia unvIen 2542 '

2. sl 2 odla dol
2.1 Aurofac 1F 100 n¥ustamms 100 Alandiemas 279.71 1w
2.2 ¢SP 14 500 n¥ugimans 100 AlanSuras 149 1w

3. Amfwssmepan W 1 Alandy Ussneudeimi uasm’mwaﬂwqﬁaaﬁixﬁndnﬂ afl
Aodiu A 800,000 [U, Gendu D 80,000 IU, Gendiu E 3,000 U, Gmilu K 700 Jafndy,
Jenfin B, 100 fadnn, dmils B, 1,000 fadnin, nauwulninin 5000 Aadndu, Tuey
u 7,500 TaAn¥y, lnau aeslsd 27,000 Jadnty, Janiiu B, 100 fadn3y, Jenily B, 5
findnsy, Tulafiu 16 fiadniy, nealvidn 33 fafindy, awan 80 n¥i, mgdenyd 110
NS, mgvaauae 11 N3N, mawemit 22 ndu, malalafiu 022 n¥y, MoFadon 180
NN uasusulneiu 0.5 niu
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maefi 5 1Rsnailnauslugasemmnasg

Tnsusdldonmedmom  Tnoueiilduasnsiiase

1!%311&3‘[3191%3‘1%91“1‘5(%) {% as-fed basis) maadl (% as-fed basis}

gl gosiiz sl gesfia

Tufsding 22.04 22.06 21.45 2174

los 3.74 457 2.70 368

Tonuns - - 88.48 89.33

Bale 233 2,66 2.45 2.96

WAL 0.89 0.88 1.15 1.31

vaavioSarlisdomil 0.46 0.48 -

vlnaylpTasu . - 0.59 0.66

N - - 5.47 6.20

Tt 1.47 1.46 -

smlnlafiuagaiiu 0.73 0.73 -

viilafiy 0.85 0.85 -

n3uinivi 0.29 0.28 - -

wismsdlon! FlauesedAlanss) 326603 3.216.15 -

wifanusa Glawnas¥/Alaniu) - - 3,943.19 4,026.06

wsnema mlngusehs) ssaiagduamsdn g umsdmnmldan g (2532)

5. gulnsnif 7 uteaufliims

€ ¥ awa AP-I A ¢ dn €. o
annsalfldlutoa §idms lumsmasssadol loun  edssasiunaaifioafdmiu

a 3 ¥ . 4 a A A & ¢ A A
AOTSAMIHAIM (bomb calorimeter)  iwiadenmilaiu  inTadliensidoly  wGad
Anmwilein  whadiensiueadun  ehaddiensieaats  wengomnige g

waasks loauuke gameiufin unsilasge
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Emanaaag
1. WHBNITNARRS

THULRNBNTIVIAaasY Split Plot in Randomized Complete Block Design (RBD)
Usgnaume 2 1ady da

. A L7 4 LY M e T
11998 A (main plot treatment) &9 izmwzﬁmamﬁizﬂauma 4 56ty 1een

al = 0 weidud
a2 = 02 uleidud
a3 = 04 whidud
ad = 06 wWeddud

{a%2 B (sub plot treatment) &a A5msliawns 2 53 leun

Mo e o

bt = (lefugasemns) laemshignansfivensgmanasgm 1
SIRDANVIARES

b2 = (fugasawn) leonnbigngnsfivemgasnasyim 2

HALNLEATINGTI 1 AROANIINAREY
A v & & o w A v ) G

lununeaastisznaudie 6 uion LBanmafasanfusignslign) udasudan
§l 4 whonaaas laedalifgns 1 asen (gnans 9 6 udadwwed] 5 uauwsndly 4 6h)
1 whemeaas umsomnsasalensugasemisiu 2 sz &

1.1 Ssuenausl

Tgngnmafiuemsgassnasyme 1 Aindudnevaivm 4 s dousiang 7 Sullau

ooy 21 T Feennuanhlifiuesoanm  Smiemnsguesnasyu 1 finsudengh

. A e :
WU 4 580 05U

al = gusnasgm 1 (bleBamgimom

a2 = ORI 1+ NIIMIMSEe 0.2 Wasidus
a3 = gETNOITIM T + AWM 04 wlaidud
ad = ESOTTM T+ nef T 06 wadiiue

warfimsdagnsszeizgensidmaaas dousasluaad 6
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maefi 6 maveusignawongniuudasesaniineansluseezgam

zavmaag s (Wadidud)

flade A gas 1 gas 2 gns 3 g0 4
fduudent 0 0.2 0.4 0.6
1 [ U [] O
2 A A A A
3 O O O O
4 * * * *
5 v v v v

wanensg fycnwel O, A, O, %k, 'V dudydmsoiilfumusiasufonvasgns

—

Wagng
sanifuufanlaeliddiuesanfiuignslign)  udaneiasmaneiu & qns 1 wl

fgngns 9 o0

1.2 szelzwdaneu
dogrong 21 amaemauddndangnawerfhudazasenfifhiminlng
Beniuibmineaderasasennasenay 2 & ﬁmmjmqmﬁalﬁ 2 énluusiazasan g
Avssdiestiadt B dmedaamauasah iunsannmmmaans msdemsliamsluu

ausedad B weseendmehund dait

LY a 1 u

bt = lacugasamms : fuemnsgmssnasg 1 4 wehvauusiaysyd
AAOAMTNARD

b2 = SAUENTOWNT : (AUENIGATINNTTIM 2 + InhAnuLEazIEey 7 Tu) +
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1. mslanzideyameatia lugnansszuzgauy (e1g 7-21 Su)

MINMANAT 1 WaMmIBaTia NN ssedeiinGadummesasiony 7

™
sov DF SS MS F
Block 4 0.807 0.227 1.94 ns
TRT 3 0.145 0.048 <1
Error 12 1.399 0.117
Total 19 2.451

CV = 13.5%

ns = not significant

ansmanwandl 2 namaliansienuwlslnuasesfowindugammesasdiiany 21

[¥]

s
S0V DF 58 MS F
Block 4 4107 1.027 255 ns
TRT 3 0.386 0.129 <1
Error 12 4.835 0.403
Total 19 9.327

CV =12.1%

ns = not significant
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MIIMANKINT 3 wamTIlengRenlslTusaseadehminfiReiuaaaemeand

SOV DF 55 MS F
Block 4 1.825 0.456 1.77 ns
TRT 3 0.713 0.238 <1
Error 12 3.084 0.257
Total 19 5.622
CV = 18.5%

ns = not significant

mamAEwInd 4 NamﬁLﬂﬂ;"i}‘immLLﬂSﬂi’JH‘i}ad@hLﬂéﬂﬁ@?ﬁﬂ?iLﬂ%@L@UI@]@iﬂ"ﬁ%

SOV DF SS MS F
Block 4 9309 2327 1.78 ns
TRT 3 3639 1213 <1
Error 12 16732 1311
Total 19 28680
CV =18.5%
ns = not significant
msemanand 5 nanlemsienaunlmrnseninam Brne v ARuaaaems

NARD

sov DF SS MS F
Block 4 0.009 0.002 <1
TRT 3 0.029 0.010 219 ns
Error 12 0.062 0.004
Total 19

0.089

CV =447%

ns = not significant
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MINMIANWINA 6 NaNTIATITRO NN TUTIMBIR A Bt sinusa T

SOV DF SS MS F
Block 4 46.67 11.67 <1
TRT 3 139.03 46.34 2.14 ns
Brror 12 259.99 2167
Total 19 445 69
CV =449%
ns = not significant
MIEMANKING 7 NaMFETHIEA R s A s BnEmwn e e

SOV DF SS MS F
Block 4 0.001 0.000 <1
TRT 3 (.003 0.001 1.76 ns
Error 12 0.006 0.001
Total 19 0.011
CV = 42.4%

ns = not significant

MIIMANWINT 8 WamFaTsianHulssmsesmpdgenamdaiingy 1 Alansy

SOV DF SS MS F
Block 4 0.231238 0.05780% <1
TRT 3 0.645113 0.215038 221 ns
Error 12 1.166863 0.097239
Total 19 2.043214
CV = 423%

ns = not significant
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2. MeAensidayemesia lugnanssvusvdeudua (91 21-56 Ju)

amemIaRwIng 9 amaliansienunlnvuesehndenhminGadunaansiiog 21 Tu

SOV DF 55 MS F
Block (B) 4 8.431 2.108 2.67 ns
Mainplot (M) 3 1.089 0.363 <1
Error (a) 12 9.476 0.790
Subplot (S} : 1 0.017 0.7 <1
MxS 3 0.092 0.031 <1
Eror (b} 14 1.227 0.088
Total 37 20.333

CVia) = 17.0% ;CV (b) = 57%

ns = not significant
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mTmanni 10 iamydinnsieraudsiissmieinhwindugammasadiag 56

LY

AN

S50V DF S8 MS F
Block (B) 4 18.63 4,66 1.37 ns
Mainplot (M) 3 80.28 26.76 7.87 **
Error (a) 12 40.78 3.40
Subplot (S) 1 0.01 0.01 <1
MxS 3 463 1.54 <1
Error (b) 14 33.00 2.36
Total 37 177.32
CVia = 89%;CV () = 74%
** = gignificant at 1% level ; ns = not significant
Duncan's Multiple Range Test

SUBPLOT (S)

MAINPLOT (M) N 51 N 52 M-MEAN DIFF
0 5 19880b 4 20304 ab 20.092 be -0.424 ns
0.2 5 21180ab L 21.360 ab 21.256 ab 0.210 ns
0.4 4 23442 a b 22314a 22.878 a 1.128 ns
0.6 5 18768 b 5 19366 b 19.067 ¢ -0.598 ns
S-MEAN 20.810 20.836 20.823 -0.026 ns

51 = fed basal diet 1 continuously.

52 = led by alternating basal diet 2 and basal diet 1.
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- - R A
MIWMARRINA 11 HAMTIATISRA NI TN R A SN IR IUARDAM TR

sSov DF Ss MS F
Block (B) 4 5.37 1.34 <1
Mainpiot (M) 3 80.89 26.96 1212 **
Error (a) 12 26.69 2.22
Subplot (S) 1 0.05 0.06 <1
MxS 3 5.04 1.68 <i
Error (b) 14 30.36 217
Total 37 148.39
CV{a) = 96% ;CV(h) = 94%

** = significant at 1% level

Duncan's Multiple Range Test

SUBPLOT (S)

MAINPLOT (M) N 51 N 52 M-MEAN DIFF
0 5 14380 b 4 14956 b 14.668 bc -3.576 ns
0.2 5 16750 b 5 16.080 ab 16915 b -0.330 ns
0.4 4 18346 a 5 171%4a 17.770 a 1.162 ns
0.6 b 13788 b 5 14306Db 14.047 ¢ -0.5618 ns
S3-MEAN 15.566 16634 15.600 -0.068 ns




AFWMAHWING 12

50

ramAeNEAaNLT Inaseuan MR uduleda T

S0V DF 55 MS ¥
Block (B) 4 4385 1096 <1
Mainplot (M} 3 66046 22015 12,13 **
Error {a) 12 21781 1815
Subplot (S) ! 37 37 <1
MxS 3 4118 1373 <1
Error (b) 14 24779 1770
Total 37 121146

CVi{a = 96% ;CV{dh = 94%

** = significant at

1% level

Duncan’s Multiple Range Test

SUBPLOT (S)

MAINPLOT {m) N 51 N 52 M-MEAN DIFF
0 5 410856b 4  427288b 419.072 be -16.432 ns
0.2 5 450.002b b  4b9428ab 454715 b -9.426 ns
0.4 4 524186 a b 491.268a 507.722 a 32.928 ns
0.6 6 393942b b 408744 b 401.343 ¢ -14.802 ns
S-MEAN 444,746 446.680 445713 -1.934 ns




b1

MTMAHINg 13 HamdangianuulstsmrssaaialSinmamsitiueaanns

pZB 1N

S0V DF 85 MS ¥
Block (B) 4 15.83 3.96 <1
Mainplot (M) 3 1756.29 58.43 11.67 **
Error (a) 12 60.08 6.01
Subplot (S) 1 153 153 <1
MxS 3 20.45 6.82 1.11 ns
Error {b} 14 86.17 6.16
Total 37 359.34
CV(a) = 98%;CV(b) = 109%
** = gignificant at 1% level ; ns = not significant
Duncan's Multiple Range Test

SUBPLOT (S}

MAINPLOT (m) N 51 N 52 M-MEAN DIFF
0 5 21160 b 4 22018 ab 21.589 b -0.858 ns
0.2 5 22788Db b 22634 ab 22711 b 0.154 ns
0.4 4 27556 a 5 247/0a 26.163 a 2.786 ns
0.6 5 20362b 5 20880Db 20621 b -0.618 ns
S-MEAN 22.967 22.576 22771 0.392 ns
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AISTMANWINT 14 amTeieMaLTuTasanarL B anniuda T

S0V DF S5 MS F
Block (B) 4 12909 3227 <1
Mainplot (M) -3 143097 47699 11.67 **
Frror (a) 12 49055 4088
Subplot (S) 1 1248 1248 <1
MxS 3 16688 5563 1.11 ns
Error (b) 14 70352 5025
Total 37 293350
CV(a) = 98%;CV(bh) = 109%

** = gignificant at 1% leve!l ; ns = not significant
Duncan's Multiple Range Test
SUBPLOT (8)

MAINPLOT (M) N 51 N 52 M-MEAN DIFF
0 5 604572b 4 629074ab 616823 b -24.502 ns
0.2 5 651084b L 646686ab 648885 b 4.398 ns
0.4 4 787314a b 707716 a 747515 a 79.598 ns
0.6 b 581772b 5 596572b 589.172 b -14.8C0 ns

656.186 645.012 650.599 11.174 ns

S-MEAN
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ANSNAIARRINT 15 NamFIRTISaaUUTI T Mnse R BnBnwms [eg

S0V DF S5 MS F
Block (B) 4 0.054 0.014 <1
Mainplot (M) 3 0.014 0.005 <1
Error {a) 12 0.209 0.017
Subplot (S) 1 0.010 0.010 1.05 ns
Mx5 3 0.004 0.001 <1
Error {b) 14 0.133 0.010
Total 37 0.424

CVia) = 9.0%;CV() = 67%

** = gignificant at 1% level ; ns

not significant
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MINMANWINT 16 NaMTLaTERaTMILT s Masmdsa MW 1

Alandu

SOV DF S8 MS | F
Block (B} 4 9.36129 2.34032 <1
Mainplot (M) 3 31.86799 10.62266 3.62 *
Error (a) 12 36.24677 3.02056
Subplot (S) 1 7.14870 7.14870 4.82*
MxS 3 0.68497 0.22832 <1
Error (b} 16 23.74738 1.48421
Total 39 109.05710
CV(a) = 90%;CV(b) = 63%
* = significant at 5% level
Duncan's Multiple Range Test

SUBPLOT (S}

MAINPLOT (M) N 51 N 52 M-MEAN DIFF
0 5 18.766 b 5 18.213 a 18.489 b 0.553 ns
0.2 5 19.111 ab 5 18.175 a 18.643 b 0.936 ns
0.4 5 20.520 ab 5 19.296 a 19.908 ab 1.224 ns
0.6 b 20.986 a 5 20279 a 20633 a 0.707 ns
S-MEAN 19.846 18.930 19.418 0.8b6 *

* = significant at 5% level ; ns = not significant
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3. m'a'aLﬂﬁwé’fagamaﬂnm‘iu@nagnsszszgﬂwﬁwawmm (E]']E! 7-56 %4)

masmarwInil 17 wamyleneianuwlalsnenshwdmbwindsenenasnag 7 u

50V DF 55 MS F
Block (B) 4 1.871 0.468 1.73 ns
Mainplot (M) 3 0.640 0.213 <1
Error {a) 12 3.251 0.271
Subplot (S) 1 0.042 0.042 <1
MxS 3 0.079 0.026 <1
Error {b) 14 0.946 0.068
Total 37 6.829

CV (@) = 206% ;CV(b) = 10.3%

ns = not significant
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maemanwInii 18 amlenshamaisvvsssruadsmbmiinfugamaasaiian 56

L

U

SOV DF 58 MS ¥
Block (B) 4 18.63 4.66 1.37 ns
Mainplot (M) 3 80.28 26.76 7.87 **
Error (a) 12 40.78 3.40
Subplot (S) 1 o.M 0.01 <1
MxS 3 463 1.54 <!
Error (b} 14 33.00 2.36
Total 37 177.32
CV) = 89%;CV(b) = 7.4%
** = gignificant at 1% level ; ns = not significant
Duncan's Multiple Range Test

SUBPLOT (S)

MAINPLOT (M} N 51 N 52 M-MEAN DIFF
0 5 19880 b 4 20304 ab 20.082 be -0.424 ns
0.2 5 211%0ah 5 21360 ab 21.255 ab -0.210 ns
04 4 23442 a 5 22314 s 22.878 a 1.128 ns
0.6 5 18768 b b 19366 D 19.067 ¢ -0.698 ns
S-MEAN 20.810 20.836 20.823 -0.026 ns
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1 1 k%

MINMANWINT 19 HamFeneianislsmanianadmhvinfifsduaaaammaans

sSov D 85 MS F
Block (B) 4 9.32 2.33 1.03 ns
Mainplot (M) 3 92,64 30.88 13.65 **
Error {a) 12 27.14 2.26
Subplot (S) 1 0.02 0.02 <1
MxS 3 474 1.58 <1
Error (b) 14 32.04 2.29
Total 37 165.89

CVia = 82%:CV(h) = 83%

** = gignificant at 1% level ; ns = not significant

Duncan's Muliiple Range Test

SUBPLOT (S}

MAINPLOT (M) N 51 N S2 M-MEAN DIFF
0 5 17160bc 4 17634 Db 17.397 be -0.474 ns
0.2 5 18830b 5 18840 ab 18.835 b -0.010 ns
0.4 4 21072 a 5  198% a 20483 a 1.178 ns
0.6 b 16188c 5 168726 b 16.457 ¢ -0.538 ns

S-MEAN 18.313 18.274 18.293 0.040 ns
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AUMARWING 20 NamPeNiAILUTLT ARSI lada

SOV DF ss MS F
Bleck (B) 4 3881 970 1.03 ns
Mainplot {M) 3 38573 12858 13.65 **
Error (a) 12 11307 942
Subplot (S) 1 6 6 <1
MxS 3 1974 658 <1
Error (b) 14 13345 953
Total 37 69086

CV(a) = 82% ;CV(b) = 83%

** = significant at 1% level ; ns = not significant

Duncan's Multiple Range Test

SUBPLOT (S}

MAINPLOT (M) N 51 N 52 M-MEAN DIFF
0 5 3650204bc 4 359898 Db 356.051 be -9.694 ns
0.2 b 384284 Db b 384488 ab 384386 Db -0.204 ns
0.4 4 430030 a H  406.000 a 418.016 a 24.030 ns
06 5 330368 ¢ 5 341346 b 33b.857 ¢ -10.978 ns

S-MEAN 373.722 372.933 373.327 0.789 ns
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ABNMANWING 21 NaMFeNERe NN T IWERI R As R AURaaAMT

VIORA

S0V DF 535 MS F
Block (B) 4 16.92 3.98 <1
Mainplot (M) 3 175.32 5844 174 *
Error (a) 12 59.73 4.98
Subplot (S) 1 1.52 1,62 <1
MxS 3 20.42 6.81 111 ns
Error (b} 14 86.17 6.15
Total 37 359.08

CV(a) = 98%;CV ) = 109%

** = gignificant at 1% level ; ns = not significant

Duncan's Muitiple Range Test

SUBPLOT (S)

MAINPLOT (M) N 51 N 52 M-MEAN DIFF
0 5 21170b 4 22028 ab 21599 b -0.858 ns
0.2 5 22808b 5 22654 ab 22731 b 0.154 ns
04 4 Z7572a 5 24788 & 26.180 a 2.784 ns
0.6 b 20382b 5 20900 b 20641 b -0.618 ns

S-MEAN 22.983 22.593 22.788 0.390 ns
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MSUMARIING 22 HamIieNsiemAL T R A BsnaimsTiiusie T

SOV DF 55 MS F
Block (B) 4 6651 1663 <1
Mainplot {M)} 3 73247 24416 11.76 **
Error (a) 12 24916 2076
Subpiot (S) 1 642 642 <1
MxS 3 8648 2849 111 ns
Error (b) 14 35919 2566
Total 37 149923
CVia) = 98% ;CV(h) = 109%
** = significant at 1% level ; ns = not significant
Duncan's Multiple Range Test

SUBPLOT (S)

MAINPLOT (M) N 51 N 52 M-MEAN DIFF
0 5 432024 b 4 449526 ab 440775 b -17;502 ns
0.2 5 465462 b 5 462310ab 463881 b 3.142 ns
0.4 4 5BZ2.856 a 5 505904 a 534.400 a 56.992 ns
0.6 5 415894 b 5 426464 Db 421179 b -10.570 ns
S-MEAN 469.067 461.051 465.069 8.016 ns
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S0V DF 55 MS r
Block (B) 4 0.014 0.004 <1
Mainplot {M) 3 0.024 0.008 <1
Error (a) 12 0.153 0.013
Subplot (S) 1 0.003 0.003 <1
MxS 3 0.007 0.002 <1
Error {b) 14 0.090 0.006
Total 37 0.290
CV(a = 91%;CV(b) = 64%
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MINMANWINT 24 NaMTIGTISMIUUSUTIUIBss Iaa e amIssat vty 1 Alanty

sov DF SS MS F
Block (B) 4 2.?718160 0.554540 <1
Mainplot {M) 3 31.844570 10.614857 486 *
Error {a) 12 26.207680 2.183973
Subplot (S) 1 3.422250 3.422250 3.30 ns
MxS 3 1.227970 0.409323 <1
Error (b) 16 16.590680 1.036918
Total 39 81.511310
CVia) = 89%;CV() = 62%

* = significant at 1% level ; ns = not significant
Duncan's Multiple Range Test

SUBPLOT (S}
MAINPL (M) N 51 N 52 M-MEAN DIFF
0 5 15723 b 5 15.488 b 16.605 b 0.235 ns
0.2 5 15948 b 5 15.468 b 16.708 b 0.480 ns
0.4 5 17784 a 5 16.616 ab 17245 a 1.168 ns
0.6 5 17.866 a 5 17.363 a 17614 a 0.503 ns
S-MEAN 16.830 16.234 16.542 0.596 ns
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a7y 51U 5514

3 Aamawan 1 45, adndauile
7 M Aamgwan 1 4.5, Aadhndwiiln
10 u AAUGNIWET -

10 detadunfimagnasnas 2 33 ndhndmiia
21 T Sz Terramycin 69as 1 44, Aavhndadia
28 aaafuiweinnifiesdae 2 3.3, Aadhndmiiia
35 Satefuaimdgnidias 2 3.5 Anudndaiio
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